Summary.
Two 3. In the telophase, two daughter cells were connected with a bundle of many fine cytoplasmic processes.
4. In general, the mitotic cell surface was covered with a fine granular structure which was different in appearance from a microvilli-like structure. This structure is supposed to be due to the bubbling of mitotic cells observed by time lapse cinematography.
The recent development of scanning electron microscopy provides an opportunity to study the surface structure of various tissues and cells. Most of the studies which have hitherto been reported concern hard tissues or soft tissues of man or animals obtained in vivo (cf. FUJITA, TOKUNAGA and INOUE, 1971) . On the other hand, very few papers are available which make use of cultivated cells in vitro for scanning electron microscopic study up to the present time (BOYDE, et al., 1968; BOYDE, GRAINGER and JAMES, 1969; FISKIN and MELNYKOVYCH, 1971; DALEN, SCHLAPFER and MAMOON, 1971) . The cultivated cells should be very useful material for the observation of the cellular surface of a single cell. This paper deals with scanning electron microscopic observations of the mitotic figures in the cultivated cells of two established cell lines.
Materials and Methods
The two cell lines used in this experiment have been established from a human stomach cancer (SC6809) and a human metastatic liver tumor from a stomach cancer (SCLvM6901). The detailed process of the establishment will be reported elsewhere (NAWA, 1972) . These cell lines are subcultivated two times every week by means of ethylenediamine tetraacetic acid (EDTA) solution. The medium used for the culture consisted of Eagle's MEM (produced by Nissan, Tokyo) and 10% bovine serum. After EDTA treatment, cell suspensions were injected into culture bottles containing coverslips.
when the confluent sheet of cells were obtained after two days incuba-*The outline of this paper was presented before the 42nd Anatomical Meeting of the Kanto District, Japanese Association of Anatomists, Tokyo, June 5, 1971. pH 7.3. The fixed cells were then dehydrated in a graded series of acetone and finally air-dried. The dried cells were coated with thin layers of carbon and gold in a vacuum evaporator.
The specimens were examined in a scanning electron microscope, JEM-U3, Japan Electron Optics Laboratory Co., Ltd.
Observations and Discussions
When the cells began to grow in a monolayer after the subculture, the boundaries between adjoining cells were indistinguishable (Fig. 1) . It is supposed that this is due to the arrangement of the confluent cells which are tightly in contact with each other. As shown in Figures 1 and 2 , interphasic cells ordinarily had a few nucleoli which were easily recognizable by their prominency in the surrounding karyoplasm. On the other hand, the nuclei in interphasic cells were thinner than the surrounding cytoplasm and appeared concave. This difference may be possibly clue to the total water content among the nucleus, nucleolus and cell body (BOYDE et al., 1968) .
Among the flat interphasic cells, mitotic cells which had entered into prophasic stage appeared hemispherical (Fig. 1, 2) . These mitotic cells stretched out many In general, the cultivated cells which entered into the mitotic stage raised rapidly taking a hemispherical form, and then transformed rapidly in the telophase showing violent bubbling of the cytoplasm, when they were observed by time lapse cinematography (NAWA, 1968) . By observation with an interference microscope, the colar balance of cells was changed when the cells went into mitosis showing a change in their optical density (NAGATA, 1970) . This phenomenon seemed to reflect the changes in the thickness and surface structure of mitotic cells observed by scanning electron microscopy in this paper. Figure 7 shows the metaphasic cells whose cytoplasmic processes stretched out in all directions. Moreover, the surface of these cells was covered with fine granular structures. Figure 8 shows a fine granular structure on the mitotic cell surface at a higher magnification. Figure 9 shows the microvillilike structure found on some mitotic cells. The structure shown in Figure 9 markedly differs from that of Figure  8 . The structure of Figure 9 resembles the microvilli observed in ascites tumor cells by HAYES et al. (1966) . Size measurement indicated the these two structures were different, i.e., the latter was more frequently observed than the former in mitotic cells. These data seem to permit a presumption that the former may be the microvilli while the latter be the bubbling which can be observed in time lapse cinematography.
Further study is needed to examine the validity of this assumption. DALEN et al. (1971) , the ciliated ependymal cells from the cerebellum of newborn rats. However, no paper has referred to the mitotic figures of these cells. Therefore, this paper is believed to be the first which describes mitotic figures observed by scanning electron microscopy.
